Hyper-phosphorylation of the adeno-associated virus Rep78 protein inhibits terminal repeat binding and helicase activity.
The replication (Rep) proteins of adeno-associated virus (AAV) play prominent roles in regulation of viral DNA replication, RNA transcription, assembly of an infectious virion and establishment of the provirus. We have previously demonstrated that all four Rep proteins are phosphorylated on serine residues [Virology 23 (1997) 332-336]. Reversible phosphorylation may provide a mechanism for regulating Rep protein function. To test this hypothesis, we used the phosphatase inhibitor okadaic acid (OA) to obtain hyper-phosphorylated Rep proteins. OA treatment of AAV- and adenovirus (Ad)-infected cells and baculovirus-infected insect cells at a concentration of 100 nM resulted in a significant increase in Rep protein phosphorylation. This concentration suggests that protein phosphatase 2A (PP2A) is one of the enzymes involved in regulation of Rep phosphorylation. The increased phosphorylation occurred primarily on serine residues with a detectable amount of phosphate on threonine. Hyper-phosphorylation of Rep78 resulted in reduced binding to the AAV origin of DNA replication. Hyper-phosphorylated Rep78 also had diminished helicase activity. These results suggest that regulated phosphorylation of Rep78 plays a role in controlling Rep functions in the virus replication cycle.